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OutlineOutline

Very brief intro. to MPCA programVery brief intro. to MPCA program

Geographic frameworkGeographic framework

Candidate site selectionCandidate site selection

Reference determinationReference determination

Current status of programCurrent status of program



Components of the MPCA’sComponents of the MPCA’s
Stream Biological Monitoring ProgramStream Biological Monitoring Program

Fish and macroinvertebrateFish and macroinvertebrate
community assessmentcommunity assessment

Habitat assessmentHabitat assessment

Water chemistryWater chemistry



Primary ObjectivesPrimary Objectives

1.)  To develop regional indices of biological 
integrity (IBI’s) using attributes of fish and 
macroinvertebrate communities. Eventual  
adoption of numeric biological criteria into 
state water quality standards.

2.)  To assess the status and trends of riverine 
surface waters integrating biological, physical, 
and chemical components (EMAP).



Site SelectionSite Selection

IBI DevelopmentIBI Development::

Targeted sites within stream classes across a range 
of human disturbance, from minimal to severe.

Probabilistic MonitoringProbabilistic Monitoring::

Specified number of sites randomly generated 
following EMAP, stratified by stream order.



Minimization of variability Minimization of variability 
from natural factorsfrom natural factors

Regionalization and ClassificationRegionalization and Classification



Regional FrameworksRegional Frameworks

Ecoregions Ecoregions -- level 3, level 4?level 3, level 4?

Major River Basins Major River Basins -- 10 in Minnesota10 in Minnesota

DNR Ecological Classification System DNR Ecological Classification System --
province, section, subsection?province, section, subsection?

Other regional approaches?Other regional approaches?



The MPCA has used a The MPCA has used a 
basin framework for IBIbasin framework for IBI
developmentdevelopment

Reasons were initially politicalReasons were initially political

Development of interim criteria Development of interim criteria 
in absence of statewide datasetin absence of statewide dataset

Some testing of ecoSome testing of eco--regional differences regional differences 
in communities within the basin frameworkin communities within the basin framework

Recognition that basin framework Recognition that basin framework 
will be rewill be re--evaluatedevaluated



Stream ClassificationStream Classification

Stream size Stream size ––
headwaters to large headwaters to large 
riversrivers

Water temperature Water temperature ––
warm and coldwater warm and coldwater 
streamsstreams

Stream morphological Stream morphological 
differences differences –– riffle/run riffle/run 
streams and streams and 
glide/pool streamsglide/pool streams



Identification of candidateIdentification of candidate
reference (and stressor) sitesreference (and stressor) sites

GIS based method GIS based method 
Watershed and reach level scalesWatershed and reach level scales
Numerous stressor coveragesNumerous stressor coverages
Rating system for each stressorRating system for each stressor
Subjective weighting utilized in ratingSubjective weighting utilized in rating

Poor Quality High Quality

Stressor gradient approachStressor gradient approach
Least impacted approach to referenceLeast impacted approach to reference



Available GIS CoveragesAvailable GIS Coverages
Land use Land use -- (National Land (National Land 
Cover Data, USGS, 1992) Cover Data, USGS, 1992) 
identifies various forms of identifies various forms of 
agriculture, urbanization, forest agriculture, urbanization, forest 
types and waterbody typestypes and waterbody types

Public land coveragePublic land coverage

Streams Streams –– Department of Department of 
Transportation stream Transportation stream 
coverage identifies coverage identifies 
channelized streams/ditcheschannelized streams/ditches

Class 7 coverage Class 7 coverage --
Designation by MPCADesignation by MPCA
Coldwater stream coverage Coldwater stream coverage 
-- designation by MDNRdesignation by MDNR
Drainage area delineation Drainage area delineation 
by minor watershedby minor watershed



Available GIS Coverages Available GIS Coverages 
(continued)(continued)

Permitted feedlots and active Permitted feedlots and active 
dairy operations dairy operations –– size (AU) size (AU) 
Industrial and municipal point Industrial and municipal point 
source dischargessource discharges

Surface water discharge and Surface water discharge and 
land application discharges land application discharges 
identifiedidentified
Problem point sources Problem point sources 
identified identified –– violations of a violations of a 
water quality standard in water quality standard in 
recent reporting historyrecent reporting history

DamsDams
LandfillsLandfills
Road densityRoad density



Reach level toolsReach level tools

Quality of the riparian Quality of the riparian 
zone and evidence of zone and evidence of 
channelizationchannelization

NLCD coverage
DOQ’s



Watershed Disturbance FactorsWatershed Disturbance Factors

Percent agricultural land use in the watershedPercent agricultural land use in the watershed
Percent “developed” land use in the watershedPercent “developed” land use in the watershed
Number, size, and proximity of permitted industrial and Number, size, and proximity of permitted industrial and 
municipal facilities within the watershedmunicipal facilities within the watershed
Number, size, and proximity of permitted feedlots within Number, size, and proximity of permitted feedlots within 
the watershedthe watershed
Extent of ditching or channelization within the watershedExtent of ditching or channelization within the watershed
Condition of riparian buffer within the watershedCondition of riparian buffer within the watershed
Condition of riparian buffer at the reachCondition of riparian buffer at the reach
Channelization at the reachChannelization at the reach



Qualitative Scoring CriteriaQualitative Scoring Criteria

Rating based on size (extent) and proximity of Rating based on size (extent) and proximity of 
stressor stressor relative to other sites in the basinrelative to other sites in the basin of of 
comparable size and typecomparable size and type

ScoringScoring
5 5 –– best possible situationbest possible situation
4 4 –– nearly the best situationnearly the best situation
3 3 –– above averageabove average
2 2 –– below averagebelow average
1 1 –– close to the worst situationclose to the worst situation
0 0 -- comparable with the worstcomparable with the worst



Bradbury Brook, UM Basin, NCHF EcoregionGrove Creek, UM Basin, NCHF Ecoregion

The Upper Mississippi River Basin Disturbance GradientThe Upper Mississippi River Basin Disturbance Gradient



Regional Differences in Least ImpactedRegional Differences in Least Impacted
Forest Prairie Creek, Minnesota BasinBradbury Brook, Upper Miss. Basin



The MN River Basin Disturbance GradientThe MN River Basin Disturbance Gradient

JD #30 Forest Prairie Creek



Development of a rating systemDevelopment of a rating system
(examples from the Upper Mississippi Basin)(examples from the Upper Mississippi Basin)

55 5540405555555555555538.0038.00Nicollet CreekNicollet Creek

55 554040555555555555554.004.00Pigeon RiverPigeon River

55 5539394455555555555582.0082.00Third RiverThird River

55 55373755445555554444135.00135.00Mississippi RiverMississippi River

55 55363644554444555544220.00220.00Prairie RiverPrairie River

55 44323255335555223344610.00610.00Shell RiverShell River

55 443131334444554422447.007.00Briggs CreekBriggs Creek

55 222727333322555522225.005.00Little Buffalo Little Buffalo 
CreekCreek

00 0025253311115555550013.0013.00Shingle CreekShingle Creek

No (5)No (5) 332121223322112233331315.001315.00Rum RiverRum River

Yes (0)Yes (0) 00131300000033110044208.00208.00
South Fork Crow South Fork Crow 
RiverRiver
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OverviewOverview
Identify candidate sites across a range of disturbance to Identify candidate sites across a range of disturbance to 
sample.  Emphasize best and worst condition (random sites sample.  Emphasize best and worst condition (random sites 
supplement the middle).supplement the middle).

Effort is made to capture the range for each potential Effort is made to capture the range for each potential 
stream class within the basin (ecoregion also considered).stream class within the basin (ecoregion also considered).

Candidate sites are ground truthed during site recon.Candidate sites are ground truthed during site recon.

Sample:  fish, invertebrates, habitat, water chemistry.Sample:  fish, invertebrates, habitat, water chemistry.

Next step Next step -- determine reference condition.determine reference condition.



Selection of Reference SitesSelection of Reference Sites

Information from the GIS watershed rating Information from the GIS watershed rating 
process along with habitat data collected process along with habitat data collected 
during the site visit is used to select during the site visit is used to select 
reference sites.reference sites.

Biological information is not used to select Biological information is not used to select 
reference sites.reference sites.



Reference ConditionsReference Conditions
(other considerations independent of ratings)(other considerations independent of ratings)

Natural stream geomorphologyNatural stream geomorphology

No stream habitat alteration (rip rap, etc.)No stream habitat alteration (rip rap, etc.)

No dams within two meander cyclesNo dams within two meander cycles



Upper Mississippi River BasinUpper Mississippi River Basin
Reference sites (5Reference sites (5--35 mi35 mi22 drainage area)drainage area)

Small streamsSmall streams
Watershed rating over Watershed rating over 
2727
Habitat rating of Habitat rating of >> 6 (0 6 (0 
to 12 range)to 12 range)
15 of 40 sites 15 of 40 sites 
considered reference considered reference 
qualityquality

Kettle Creek (Becker County)



Upper Mississippi River BasinUpper Mississippi River Basin
Reference sites (35Reference sites (35--200 mi200 mi22 drainage area)drainage area)

Moderate size Moderate size 
streamsstreams

Watershed rating over Watershed rating over 
2929
Habitat rating of Habitat rating of >> 8 (0 8 (0 
to 12 range)to 12 range)
15 of 40 sites 15 of 40 sites 
considered reference considered reference 
qualityquality

Schoolcraft River (Hubbard County)



Upper Mississippi River BasinUpper Mississippi River Basin
Reference sites (>200 miReference sites (>200 mi22 drainage area)drainage area)

Rivers Rivers 
Watershed rating over Watershed rating over 
2525
Habitat rating generally Habitat rating generally 
above 70above 70thth percentilepercentile
11 of 40 sites 11 of 40 sites 
considered reference considered reference 
qualityquality

Pine River (Crow Wing County)



Upper Mississippi River Basin
(Drainage Area >200 mi2)

Watershed/Habitat Rating
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Legend

Targeted Sites

Random Sites

IBI Developed

Where we’ve been….Where we’ve been….

And what’s next…?And what’s next…?

1059 stations

208 replicate samples



Finally, a statewide dataset (but is it sufficient)?Finally, a statewide dataset (but is it sufficient)?

ReRe--evaluate geographic frameworkevaluate geographic framework

Fill any data gapsFill any data gaps

Improve measurement of human disturbance?Improve measurement of human disturbance?

Develop biological criteria statewide for streams of all Develop biological criteria statewide for streams of all 
sizes and classes (headwaters to large rivers, coldwater sizes and classes (headwaters to large rivers, coldwater 
to warmwater, exception…?)to warmwater, exception…?)



In Minnesota, we’ve always 
considered the lower 
Mississippi (lock and dam 
system) different.

Indicators
Sampling design
Reference condition
Assessment

Great RiversGreat Rivers

Look forward to Look forward to 
EMAPEMAP--GRE resultsGRE results
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Upper Mississippi River Basin
  (Drainage Area >200 mi2)

Watershed/Habitat Rating
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